R elentlessly single-minded, microbes have tirelessly gone about the business of life since the earth first cooled, pretty much unremarked by humanity unless it is to be labeled for their sometimes negative effects on health. But as living organisms that display many of the same life processes as the larger, more visible denizens of the planet, microbes are increasingly being recognized for their value.
Because they live, microbes must eat, and a growing body of knowledge indicates that they have a tremendous appetite for almost anything. It is this appetite that people have employed in a variety of beneficial ways: to help decompose farm and garden waste (the ubiquitous compost heap), as an invaluable link in the process of treating human sewage, and even, recently, in a combination of two strainsDeinococcus radiodurans and Escherichia coli-to create a "superbug" that can transform the toxic mercury compounds found in and around nuclear weapons waste sites into less-hazardous materials. " In its simplest terms, biofiltration involves nothing more than feeding a specialized bacterium a hazardous waste product and relying on the bacterium to metabolize the pollutant into something more benign. "What you want," says Paul Togna, director of systems research and development at Envirogen, "is to minimize the production and transfer of toxic waste, thus minimizing the chance of public [exposure] Primary contaminants targeted at the naval facility included phenol, methylene chloride, MEK, benzene, toluene, ethylbenzene, and xylene, with concentrations ranging from 7 to 521 parts per million. "From the tests I've seen during the point booth testing and laboratory experiments," says Chrisey, "we've seen 90% of the solvents being removed and close to 100% of the sulfides. On the average, I believe, we saw about a 94% reduction in total hazardous air pollutants." James Sanfedele, treatment plant director at the naval air station, says the filter shows promise, but a restart of the system became necessary when contaminants in one of the treatment tanks were pulled into the biotrickling filter. Envirogen had to wash out the system and reinoculate with the microbial culture. This has pushed back the time when Sanfedele expects to start seeing firm data.
Prior to the biotrickling filter's installation, the naval facility had relied on the activated carbon method of air treatment. "We would pull air from the holding tanks through filters of activated carbon," Sanfedele explains. "That was a somewhat expensive process, as we used 300 pounds of carbon [that] had to be removed and replaced with regenerated carbon on a monthly basis. That stuff costs $2 a pound, not including regeneration and/or disposal costs, so the biotrickling filter could save us a lot of time and money." However, he says, "Because we haven't had enough operating time to demonstrate the 90% removal we're required to show, we're still running the air through the activated carbon. When we can demonstrate that kind of efficiency [with the biotrickling filter], we'll be able to discontinue the carbon, which will result in some significant savings across the board."
Another problem the project encountered was one of water temperature. "At night, the [recirculated] water gets cold here," says Sanfedele. "That makes it hard to get the bioactivity started, but Envirogen has added a heating element. Once biogrowth is going, it generates its own heat, so we'll just use the heater in early stages." 
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